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PART-A (10x1=10 marks) Answer any TEN questions
1. Mention any two limitations of Arrhenius theory.
2. Calculate the ionic strength of 0.1 M Na2SO4 solution.
3. What is zeta potential?
4. How polarizable interface differ from non-polarizable interface?
5. Define the term symmetry factor.
6. Write the mathematical expression for Tafel equation.
7. How do minimize the electrode polarization?
8. What is transfer coefficient for electron transfer reaction?
9. How fuel cells differ from batteries?
10. List out any two applications of polarography.
11. Predict the van’t Hoff factor for Ca(OH)2.
12. State condition of overpotential for high field approximation.

PART-B (5 x 5 = 25 marks)       Answer any FIVE questions
13. Discuss the Debye-Huckel-Onsager treatment for strong electrolytes.
14. Compare the phenomena of streaming potential and sedimentation potential.
15. Derive the Nernst equation using Butler-Volmer electrodics equation.
16. Distinguish between activation and concentration overpotential.
17. What is principle of cyclic voltammetry? Distinguish between the anodic and cathodic stripping voltammetry?
18. Classify the various types of modes of transport of electro active species. 
19. What is capacitor? Explain the mechanisms of energy storage by charging at constant current and constant voltage.

PART-C (4x10=40 marks)
Answer any FOUR questions
20. Derive the Debye-Huckel limiting law relating the mean ionic activity coefficient and ionic strength of strong electrolyte.
21. Derive the Lippmann equation for electrocapillary curve.
22. Derive the Butler-volmer equation for single step one electron transfer reaction.
23. a) Construct the pourbaix diagram for Fe-H2O system and explain the stability of metals with pH.
      b) Examine the dissolution of Fe and Fe2+					(7+3)
24. a) Discuss the role of supporting electrolytes.
       b) What is principle of square wave polarography.
       c) Write short on notes Sodium and lithium ion batteries
       d) Give the cell reaction of alkaline and phosphoric acid fuel cells.	(4  2½ marks)
25. a) Construct the Evan’s diagram for Zn-HCl system.
      b) What are the significances of exchange current density?
       c) In an electrolysis process, the overpotential is increased from 0.5 V to 0.6 V. Calculate the ratio of current densities (J0.6/J0.5) of the electrolysis process (given the transfer coefficient = 0.5).
											          (5+2+3)
       


